200 kDa and 160 kDa neurofilament protein phosphatase resistance following in vivo aluminum chloride exposure.
We have used time-course dephosphorylation experiments and two dimensional isoelectric focusing to assess the phosphorylation state of neurofilament (NF) proteins following the intracisternal inoculation of AlCl3. Littermates of New Zealand white rabbits, age 5-6 weeks, were inoculated with either 1000, 750, 500, 250 or 100 micrograms AlCl3 in 0.9% NaCl or 0.9% NaCl alone, killed 48 hours later and the NF-enriched cytoskeletal fraction isolated from the spinal cord. Neurofilamentous inclusions did not occur following inoculums of 100 or 250 micrograms AlCl3, but thereafter developed in increasing quantities in a dosage-dependent manner. Incubation of the NF-enriched fraction with E. Coli. alkaline phosphatase (enzyme: substrate 1:50) induced a replacement of the highly phosphorylated 200 kDa isoform of NFH with a more poorly phosphorylated 170 kDa isoform, confirmed by immunoblot analysis. This reaction was complete within 20 minutes with NF derived from NaCl, 100 or 250 micrograms AlCl3 inoculated rabbits and within 30 minutes for 500 micrograms AlCl3 inoculums. However, residual highly phosphorylated NFH isoforms persisted at 60 minutes for 750 micrograms inoculums and 90 minutes for that derived from 1000 micrograms AlCl3 inoculums. A similar inhibition of phosphatase activity was observed for NFM. Following two dimensional electrophoresis of the NF-enriched isolate, no alteration in the net phosphorylation state of individual NF subunit proteins was observed--regardless of the inoculum. These results demonstrate a dose-dependent induction of neurofilamentous inclusions in spinal motor neurons following intracisternal AlCl3 inoculation accompanied by increasing phosphatase resistance without a demonstrable alteration in NF net phosphorylation state.